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CHAPTER I 
 
 
SUMMARY OF THESIS 
 
 
1.1 Background 
 
Since its introduction in the late 1980s, micellar electrokinetic 
chromatography (MEKC) has been widely used in the pharmaceutical industry and in 
environmental analysis.  MEKC is a mode of capillary electrophoresis able to 
separate both ionic and neutral analytes with the usage of charged micelles in a single 
run.  Separation by electrophoresis is obtained via differential migration of solutes of 
charged species in an electric field performed in narrow-bore capillaries with inner 
diameter (i.d) of 25-75 µm filled only with buffer.  Its advantages lie in its flexibility 
in manipulating various parameters on-column in order to obtain the best separation 
and to improve sensitivity.  Furthermore, separation time is faster compared to 
conventional methods such as gas chromatography and high performance liquid 
chromatography with very little sample and solvent requirement. 
 
 
 
 
 
  
2
1.2 Summary of Thesis 
 
This study was conducted into two parts as two different separation 
conditions were used.  The first part was the study on separating polychlorinated 
dibenzo-p-dioxins (2,3,7,8-tetrachlorodibenzo-p-dioxin) and polychlorinated 
dibenzo-p-furans (2,3,7,8-tetrachlorodibenzo-p-furan) which were conducted under 
basic conditions.  The second part was the study of three hydrophilic 
organophosphorous pesticides (OPPs) under acidic buffer conditions.  The three 
hydrophilic organophosphorous pesticides were monocrotophos, dicrotophos and 
phosphamidon.  This chapter summarizes every chapter covered in this work. 
 
Chapter 2 introduces the background behind this work.  It explains in detail 
the physical and chemical properties of the test analytes which are the 
polychlorinated compounds (PCDDs and PCDFs) and the hydrophilic pesticides.  
The potential routes of PCDDs and PCDFs in humans and wildlife are also 
discussed.  While for the OPPs, we touched on the toxicity of the pesticides.  Various 
extraction and detection methods are also discussed for both class of analytes in this 
chapter.  On-line preconcentration methods using MEKC are also discussed in detail.  
The objectives of this study and the problem statements are also covered. 
 
Chapter 3 discusses the experimental methods used in this work.  The 
instrumental aspect covers the capillary electrophoresis system used for our analysis 
and the extraction set-up used.  Conditioning of the capillary was also discussed in 
detail for both polychlorinated compounds and pesticides analysis.  For both 
polychlorinated compounds and the pesticides, the methodology used in optimizing 
parameters and online preconcentration techniques used are found in Chapter 3.  
Sample preparation and extraction methods for both analytes are covered in Chapter 
3. 
 
Chapter 4 covers the optimization of parameters used in the MEKC analysis 
of TCDF and TCDD.  The parameters optimized are the fraction of organic modifier 
used in the running buffer in order to improve peak resolution.  Single modifiers used 
were methanol and acetonitrile at various percentages in the running buffer.  These 
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were then compared with mixed modifier mode at different fractions of acetonitrile 
and methanol in the running buffer.  The second parameter involved the type of 
sample matrix used.  In aqueous mode, the analytes were diluted in water and in the 
same fraction as the running buffer.  While for non-aqueous mode, analytes were 
diluted in the organic solvent which was ethanol.  Different sample matrixes were 
investigated to study the effect of the sample matrix on separation efficiency.  
 
Chapter 5 explores the various on-line preconcentration techniques used to 
reduce the detection limit for both TCDF and TCDD.  Five types of on-line 
preconcentration techniques were used which were normal stacking mode (NSM), 
reversed electrode polarity stacking mode (REPSM), high conductivity sample 
stacking mode (HCSSM), sweeping and field-enhanced sample injection (FESI).  
Out of the five, the on-line preconcentration technique which gives the best limit of 
detection (LOD) would be chosen to be applied to the real sample.  HCSSM was 
chosen as the optimized stacking method.  This is then followed by off-line 
preconcentration technique which is solid phase disc extraction (SPDE) to further 
reduce the existing limit of detection (LOD) by offering sample enrichment.  SPDE 
is also able to do sample clean-up by removing interference in the matrix that would 
interfere with the analysis.  The combined HCSSM-SPDE was then applied to real 
sample analysis of spiked deionised water and effluent water obtained from a pulp 
mill at Temerloh, Pahang.  
 
Chapter 6 involves the analysis of three hydrophilic OPPs which are 
dicrotophos, monocrotophos and phosphamidon.  In this chapter, the analysis using 
MEKC was conducted under acidic conditions.  This section discusses the 
wavelength optimization for analyzing the three analytes using diode-array detection 
(DAD).  The wavelength that offers the best peak area and peak height was used in 
the stacking method.  Stacking with reverse migrating micelles (SRMM) was used to 
reduce the detection limit (LODs) of the three analytes.  This is followed by solid 
phase disc extraction (SPDE) in order to reduce the LODs further by offering sample 
enrichment and clean-up.  The combined SRMM-SPDE was then applied to 
analyzing spiked pond water obtained from the UTM lake. 
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Chapter 7 presents the conclusions and suggestions for further studies.  This 
chapter summarizes the results obtained throughout the study such as the optimized 
conditions and recovery studies from the extraction method.  Suggestions are 
presented and discussed for further improvement of the study for future usage. 
